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(57) Abstract 

A novel self-btanting needle ap- 
paiatus (lOd) employs a blunting mcm- 
aO) and a needle (12). TUc bat- 
ing n«nbcr C70) may be disp<^ wilto 
flie needle (12) and may be adapted for 

fluid flow theittoough- Vat needle (12) 
may tiien be inserted into a patient s tis- 

gue and tbe bhmting member (70) may 
be cjcteaded to blunt ttic apparatus, to 
other embodiments, e.g^ apparatus (10), 
a driver (76) may be employed to move 
file blunting member (70) without «>- 
stiucting fluid flow, "nierc may bfta 
locUng spline (58) and cam diannel (30) 
configumtion to prevent backward mo- 
tion of the blunting member (70) In w- 
ious embodiments. A hoUow body (22) 
is configured to fedUtate assembly. 
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PARENTERAL FLUID TRANSFER APPARATUS 



This application claims the benefit of U.S. provisional application number 
60/042,064, filed March 26, 1997. 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to parenteral flixid transfer apparatus having a 
10 body member through which fluids are parenterally delivered to and/or withdrawn 
from a patient (human or animal) through venipimcture or the like. More particularly, 
this invention is directed to such apparatus having a needle and a self-blunting mech- 
anism. 



15 Related Art 

For reasons which have received wide publicity, there is substantial demand 
for single-use venipuncture products which may be employed by healthcare workers 
with minimal risk of incurring accidental needle-stick wounds. A higjhly successful 
venipuncture product of this nature is sold under the trademark PUNCTUR- 

20 GUARD by Bio-Plexus, Inc. of Vemon, ConnecticuL The PUNCTUR-GUARD™ 
blood collection needle assembly is manufactured in accordance with the teachings of 
U.S. Patent 4,828,547, issued on May 9, 1989 to Carl R. Sahi et al, the disclosure of 
which is hereby incorporated herein by reference. In the PUNCTUR-GUARD™ 
product, a tubular blunting member is disposed within the bore of a needle, i.e., a 

25 needle cannula having a conventional beveled tip suitable for penetrating tissue to ini- 
tiate venipuncture. The blunting member and needle combination of the syringe is 
initially in a retracted configuration, in which the tissue puncture tip of the needle ex- 
tends beyond the blunt tip of the blunting member, so normal penetration of the nee- 
dle into tissue is not affected. The user takes a conventional finger and thumb grip on 

30 the barrel finger rest and plunger thmnb rest to manipulate the needle. After veni- 
pimcture has been achieved, but prior to removal of the needle from the patient, the 
user advances the blunting member relative to the needle by applying thumb and fin- 
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ger pressure to the thumb and finger rests, thus advancing the synnge plunger, which 
moves the tip of the blunting member beyond the tissue-penetrating tip of the needle. 
In this extended configuration of the blunting member and needle combination, the 
needle tip is effectively blunted to thereby prevent accidental needle-stick wounds 
5 upon or after removal of the needle from the patient. Such an arrangement offers the 
advantages of being economical, reliable and simple in construction and in use. 

A known, commercially available device is a blood collection device that 
makes use of a self-blunting needle assembly. The needle assembly comprises a nee- 
dle camiula mounted in a hub. The hub is configured to engage a standard blood col- 
10 lection tube holder. The assembly comprises a blunting component that comprises a 
hub having a tubular member extending therethrough. One portion of the tubular 
member (referred to as the bluntiixg member) extends from the blunting component 
hub, terminates with a blunt end. and is configured to be sUdably received within the 
needle cannula. The other end of the tubular member extends from the blunting com- 
15 ponent hub in the opposite direction and terminates with a puncture tip for puncturing 
the seal on a conventional blood collection vial. The blunting component hub sUdably 
engages the needle component hub and is movable from a retracted position in which 
the blunt end of the tubular member is within the needle cannula, placmg the assem- 
bly in a sharpened, insertion configuration, to an extended position in which the blunt 
20 end of the tubular member extends beyond the tip of the needle cannula, thus blunting 
the needle and placing the assembly in a blunted configuration. A groove and detent 
arrangement between the needle hub and the blunting component hub secures the as- 
sembly in the blunted configuration. The assembly is secured in the holder in the in- 
sertion configuration. The user grasps the coUection tube holder to insert the needle 
25 camiula into a patient's vein. Then, a blood collection tube is inserted into the holder 
and the puncture tip of the tubular member penetrates the seal on the tube, permitting 
blood to flow into the tube. To blunt the needle, the user pushes the collection tube 
fijrther into the holder, causing the seal to engage the blunting component hub and to 
force the blunting component into the extended position to blunt the needle assembly. 
30 The art shows attempts to reduce the accidental needle-stick danger associated 

with the use of other medical sharps as well, often by the use of exterior sheathing 
devices such as that of McCormick et al. U.S. Patent 5.176.655. Other medical sharps 
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devices employing needle-sheathing devices are illustrated by Dombrowski et al U.S. 
Patent 4.790,828; Dombrowski et al U.S. Patent 4,978,344; Vaillancourt U.S. Patent 
4,804,371; and Karczmer U.S. Patent 4,795,432. 

U.S. Patent 4,627,841 to Dorr, dated December 9, 1986, discloses an infusion 

5 needle having a needle mounted in a hub and a hollow blunting member mounted in a 
hub and being telescopically received vdthin the needle. A spring pulls the hubs to- 
gether, causing the forward end of the blunting member to extend beyond the needle 
tip. The rearward end of the blunting member is secured to a tube or other fluid flow 
device. The device comprises wings that cany wedges and that must be folded to 

1 0 separate the hubs by driving the wedges between the needle hub and the blunting 
member hub, thereby overcoming resistance of the spring and causing the blunting 
member to retract into the needle. 

jgTTMMARY OF THE INVENTION 
15. Generally, the present invention overcomes the above-discussed and other de- 

ficiencies and disadvantages of the prior art by providing novel and improved par- 
enteral fluid flow apparatuses for subcutaneous delivery of fluids to, and/or with- 

drawfd of fluids fipom, a patient 

One broad aspect of the present invention provides a needle apparatus com- 

20 prising a cannula componoit comprising a needle cannula and a bltmting member. 
The needle camnila has a longitudinal axis, a puncture tip, and a needle passageway 
flierednough, and tiie bltmting member has a blunt end. The needle cannula and the 
blunting member arc disposed telescopically one within the other and are configured 
for movement (i) fiom an insertion configuration in which the puncture tip of the 

25 needle cannula extends beyond the blunt end of the blunting member, (ii) to a blunted 

configuration in which the blunt end of the blunting member extends beyond the ^ 
puncture tip to blunt the apparatus. Thwe is a haft means on which the cannula com- 
ponent is carried, whereby manipulation of the haft means manipulates the cannula 
component, and an oblique motion deployment means for moving the apparatus from 

30 the insertion configuration to the blunted configuration independently of the fiinction 
of the haft means. 
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A needle apparatus in accordance with the present invention may have a fluid 
flow passageway therethrough and may comprise a needle component having a needle 
component passageway therethrough and comprising a hub portion and a needle can- 
nula, the needle cannula having a longitudinal axis and being joined to, and extending 
5 from, the hub portion and having a proximal end and a puncture tip. There is also a 
blunting component comprising a blunting member having a proximal end and a blunt 
distal end, the blunting component being dimensioned and configured to be received 
in the needle component passageway. The blimting component and the needle com- 
ponent are movable relative to each other from an insertion configuration, in which 

10 the pxmcture tip of the needle cannula extends beyond the blunt end of the blunting 
member, to a blunted configuration, in which the blunt distal end of the blunting 
member protrudes beyond the puncture tip of the needle cannula, thus blunting the 
needle cannula. There is an oblique motion deployment means for moving the appara- 
tus from the insertion configuration to the blunted configxiration, and a haft means 

1 5 connected to the needle component so that manipulation of the haft means manipu- 
lates the needle cannula without moving the apparatus fix)m the insertion configura- 
tion to the blunted configuration. 

According to one aspect of the invention, the deployment means may comprise 
a screw thread engagement between the blunting component and the needle compo- 

20 nent. Alternatively, the deployment means may comprise a pliable portion of the 
needle component configured to be compressible by the user. The blunting compo- 
nent may be dimensioned and configured to move from the insertion configuration to 
the blunted coxifiguration upon compression of the pUable portion of the needle com- 
ponent. Optionally, the apparatus may comprise a fluid flow passageway there- 

25 through and the pliable portion may comprise a working fluid reservoir, the working 
fluid being isolated from the fluid flow passageway, and wherein the deployment 
means comprises a piston and cylinder engagement of the blunting component and the 
needle component. 

According to another aspect of the invention^ an apparatus may comprise de- 
30 ployment means comprising a drive member in articulated connection with the blunt- 
ing component and the needle component. For example, the drive member may ro- 
tatably engage the needle component. Optionally, the drive member is rotatable about 
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an axis that is aligned with the longitudinal axis of the needle cannula. In one em- 
bodiment, the blunting component may comprise a shuttle portion and the drive mem- 
ber may comprise a cam surface that engages the shuttle portion. The apparatus may 
be configured to permit the shuttle portion to serve as a cam follower to move the ap- 

5 paratus from the insertion configuration to the blunting configuration in response to 
rotation of the drive member relative to the needle component. Alternatively, tiie 
drive member may be rotatable about an axis that is disposed transversely to the longi- 
tudinal axis of the needle camiula. 

In another embodiment, the drive membw may comprise a contrary motion 

1 0 linkage between the bluntii^ component and the needle component such as a lever or 

a diverted tension line. 

In a particular embodiment, the deployment means may comprise a stored en- 
ergy means and a release mechanism. 

According to anothra aspect of this invoition, tiie j^paratus may comprise 
1 5 locking means for loddng flie apparatus m the blunted configuration. The locking 
means may comprise a spline and cam channel engagement between the blunting 
component and the needle component 

In some embodiments, the apparatus comprises a blunting component and tiie 
needle component disposed in a tandem configuration whcrdn the blunting compo- 
20 nent defines tiie proximal apcrtiire of tiie apparatus. In oflier embodiments, tiie drive 
member is disposed in tandem relation to tiie needle conqwnent and defines tiie 
proximal ^ertoire of tiie apparatiis. In still otiier embodiments, tiie needle component 
defines tiie pioxinud aperture of tiie q)paratos. 

In one particular embodiment, tiie apparatiis may comprise a haft means com- 
25 prising a pair of wings tiiat are displaccable about a displacement axis tiiat is aligned 
witti flie longitadinal axis of tiie needle cannula, tiie wings being movable between a 
folded insertion position and a neutral position. There may be a tension line secured 
' to tiie wings and connected to tiie blunting component, tiie tension line being config- 
ured so movement of tiie wings firom tiie insertion position to tiie neutral position 
30 causes tiie tension line to move tiie apparatiis bom tiie insertion configuration to tiie 
blunted configuration. 
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Another broad aspect of this invention provides a needle apparatus comprising 
a needle component comprising a hub portion and a needle cannula, the needle can- 
nula being joined to, and extending from, the hub portion and having a proximal end 
and a puncture tip, and defining a longitudinal axis, the hub portion and the needle 

5 cannula cooperating to define a needle component passageway for fluid flow there- 
through. There is a blunting component comprising a blunting member having a blunt 
distal end and a proximal end, the blunting member being disposed in coaxial relation 
to the needle cannula. The blunting component and the needle component are mov- 
able relative to each other from an insertion configuration, in which the puncture tip of 

10 the needle caimula extends beyond the blunt end of the blunting member, to a blunted 
configuration, in which the blunt distal end of the blunting member protrudes beyond 
the puncture tip of the needle cannula, thus blunting the needle cannula. The appara- 
tus includes locking means comprising a spline and a cam chaimel, for locking the 
apparatus in the blunted configuration. 

15 In one embodiment, the cam channel may comprise a catch portion, the appa- 

ratus comprising catching means for moving the spline into the catch portion of the 
channel. The catching means may comprise a slide surface in the cam channel. Op- 
tionally, the blunting component may comprise a driving means for engaging the 
needle component and the blunting member and for moving the apparatus fix>m the 

20 insation configuration to the blunted configuration. 

Still another broad aspect of this invention provides a needle apparatus having 
a fluid flow passageway therethrough extending &om a first aperture to a second aper- 
ture comprising a needle component comprising a needle cannula mounted on a nee- 
dle hub and a blunting member mounted on a blunting member hub. The needle can- 

25 nula comprises a pimcture tip that defines the first aperture of the apparatus. The 

needle component and the blunting member component are configured to be received 
one within the other to provide an outer component and an inner, movable component. 
The blunting component and the needle component are movable between an insertion 
configuration in which the tip of the needle extends beyond the blunt end of the 

30 blunting member to a blunted configuration in which the blunt tip extends beyond the 
needle tip to obscure the needle tip and thus blunt the apparatus. The outer compo- 
nent defines the second aperture of the apparatus and fiirther comprises an access ap- 
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erture. The inner component comprises a lug that protrudes through the access aper- 
ture for manipulation by the user to permit the user to move the apparatus from the 
insertion configuration to the blunted configuration. 

Another aspect of this invention relates to a needle apparatus comprising (a) a 
5 body member having a longitudinal axis, a proximal end and a distal end, and a longi- 
tudinal body passageway extending therethrough and connecting the proximal end and 
the distal end of the body member in fluid flow communication with each other, (b) a 
camiula component carried on the body memba: and disposed therein in fluid flow 
communication with the body passageway, the cannula component comprising a nee- 
1 0 die member and a blunting member, the needle member having a tissue puncture tip 
and a needle proximal end, and the blunting member having a blunting tip and a 
blunting member proximal end, the needle monber and the blunting member bdng 
arranged with their respective tips facing in the same direction, and telescopically one 
within the other for relative axial movement of the needle member and the blunting 
1 5 member &om (i) an insertion configuration of the cannula component, in which the 
puncture tip extends beyond the blunting tip, to (ii) a blunted configuration of the 
cannula component, in which the blunting tip extends beyond the tissue puncture tip 
to blunt the same; (c) a shuttle member mounted for axial movement witiiin the body 
passageway, the shuttle member (1) being dimensioned and configured to provide a 
20 first fluid flow passageway extending therethrough, and (2) engaging one of the 
blunting monber and the needle membCT whereby axial movement of the shuttle 
member causes axial movement of the blunting member and needle member relative 
to eadi oth« to change the cannula component fix)m its insertion configuration to its 
blunted configuration; and (d) a drive member m the body passageway which (1) is 
25 manipulable from exteriorly of the body member, (2) is dimensioned and configured 
to leave the body passageway oprai to fluid flow between the proximal and distal ends 
of the body member, and (3) is operatively connected to the shuttle member, whereby 
manipulation of the drive member moves the shuttle member axially through the body 
passageway, thereby changing the cannula componait fix)m its insertion configuration 
30 to its blunted configuration, without significant hydraulic effect on biologic fluid iii 
the apparatus. 
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The drive member may comprise a cam surface and the shuttle may comprise a 
following surface. The apparatus may further comprise an actuator connected to the 
drive member and accessible for manipulation thereof from exteriorly of the body 
member, the drive member (1) being mounted for rotation within the body passage- 
5 way, (2) being rotatable therein by manipulation of the actuator, and (3) operatively 
engaging the shuttle member, wherein manipulation of the actuator rotates the drive 
member to impose force on the following surface via the cam surface to move the 
shuttle member axially along the body passageway, thereby changing the cannula 
component from its insertion configuration to its blunted configuration. In a particu- 
10 lar embodiment, the needle member may be mounted on the body member and the 
blunting member may be mounted on the shuttle member and may be disposed tele- 
scopically within the needle member. 

There may be locking means comprising a spline member and cam channel 
engagement of the blunting component and the needle component, the cam channel 
1 5 comprising an axially extending guide channel and a catch portion that connects with 
the guide channel at a lateral channel entryway, and the catch portion extending trans- 
versely of the guide channel and comprising a backward stop surface; 

wherein the spline member is dimensioned and configured to traverse 
the guide channel as the blunting component moves from the insertion configuration 
20 to the blunted configuration; and 

wherein the following surface of the shuttle member and the cam sur- 
fistce of the drive member are each dimensioned and configured so that rotation of the 
drive member in one direction advances the spline member along the guide channel 
and into the catch portion for engagement therewith* and rotation of the drive member 
25 in the opposite direction effectively disengages the cam follower and the cam surface, 
thereby locking the apparatus in the blunted configuration. 

There may be an air- and liquid-tight sealant sheath disposed over the body 
member. 

Yet another aspect of the invention relates to a needle apparatus comprising a 
30 hollow body, the body having a proximal end and a distal end and defining a cavity 
extending along a body axis from the proximal end to the distal end of the body. The 
cavity includes a first generally conical region disposed at the distal end of the body, a 
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first generally cylindrical region coaxially disposed adjacent the first conical region, a 
second generally cylindrical region coaxially disposed adjacent the first cylindrical 
region, a second generally conical region coaxially disposed adjacent the second cy- 
lindrical region and a third generally cylindrical region coaxially disposed adjacent the 
5 second conical region and extending therefirom to the proximal end of the body, the 
diameter of the second cylindrical region being less than that of the first cylindrical 
region and the diameter of the third cylindrical region being greater than that of the 
second cylindrical region. There is a cannula having a forward end and a terminal 
end, the outer diameter of the caimula being substantially equal to the diameter of the 

1 0 first cylindrical region of the cavity, the terminal end of the cannula being received 
within the first cylindrical region such that the forward end extends forwardly of the 
distal end of the body and the cannula extmds along the body axis. There is also a 
movable member means being at least partially disposed within the body cavity and 
having a forward end and an outer diameter which is not greater than either of the in- 

15 ner diameter of the cannula or the diameter of the second cylindrical region of the 
cavity, the movable member extending through the second cylindrical region of the 
cavity and being at least partially movably received within the cannula; One of the 
forward end of the cannula the forward end of the movable member having a tissue 
puncture tip and the other of the forward end of the cannula or the forward end of the 

20 movable memb^ having a blunt tip. 

Any of the foregoing CTibodiments may comprise locking means, optionally 
comprising a spline and cam channel, for locking the apparatus in the blunted configu- 
ration. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described below with reference to the accompa- 
nying drawings, wherein: 

Figure 1 is a perspective view of a winged set cpmprising a parenteral flow 
transfer apparatus in accordance with one embodiment of the present invention in 
30 combination with associated components comprising a protective casing, a fluid trans- 
fer tube and a female luer adapter; 
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Figure 2 is an exploded, side elevation view of the components of the appara- 
tus of Figure 1, excluding the associated components shown in Figxire 1; 

Figure 3 is a top plan view, partly in cross section, of the apparatus and asso- 
ciated components depicted in Figure 1 ; 
5 Figure 4A is a side elevation view of the body member of the apparatus de- 

picted in Figure 2; 

Figure 4B is a perspective view of the body member of the apparatus depicted 
in Figure 2; 

Figure 5 depicts the driver, shuttle member and body member of Figure 2 in 
1 0 axial alignment with one another, 

Figure 6A is a top plan view of the body member and winged sheath of the 
^paratus shown in Figures 1 and 3; 

Figure 6B is a cross-sectional elevation side view of the body member and 
winged sheath shown in Figure 6A; 
1 5 Figure 6C is a side elevation view of the winged sheath and driver of the nee- 

dle apparatus of Figure 1 in combination witii an altemative locking means; 

Figure 6D is a partly cross-sectional view of a syringe comprising the locking 
spline and cam channel engagement of a blunting component and a needle component 
in accordance with one aspect of the present invention; 
20 Figure 7 is a partially exploded, perspective view of another embodiment of an 

apparatuses in accordance with the present invention; and 

Figures 8-14B are partial schematic plan views of various embodiments of ap- 
paratus in accordance with the present invention. 

25 DETAILED DESCRIPTION OF THE INVEOTION 

AND PREFERRED EMBODIMENTS THEREOF 
The present invention provides parenteral fluid transfer apparatuses (or ''needle 
apparatuses") for medicinal use which can be blunted during use and which preferably 
(but not necessarily) permit fluid flow therethrough even while blunted. Typically, 
30 the fluid flowing through the apparatus is either a medicinal fluid being introduced 
into a patient's tissue or a metabolic fluid (e.g., blood) being withdrawn from the pa- 
tient. Such fluids are referred to collectively herein as "biologic fluids". As will be 
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discussed below, the term "needle apparatus", as used herein, encompasses various 
needle devices such as, for example, wing sets, blood collection needles, syringes and 
catheters. 

A needle apparatus in accordance with one principal aspect of this invention 

5 comprises a cannula component comprising a needle cannula and a blunting manber 
disposed telescopically one within the other. Typically, the blunting member and the 
needle cannula each carry a hub in which they are mounted, and together with which 
they comprise a blunting component or needle component, respectively. Since the 
blunting member and the needle cannula are disposed telescopically one within the 

1 0 other, one of the blunting con^)onent and the needle component constitutes an inner 
component and the other constitutes an outa: component. The member comprising 
part of the inner component (most often illustrated herein as the blunting member) is 
sometimes referred to herein as the moving member. Whatever ttieir relative configu- 
rations, the needle cannula has a sharp puncture tip at its distal end and fbs blunting 

1 5 member has a blunt tip at its distal end. The needle cannula and the blunting member 
are movable relative to each other from an insertion configiuration, in which the sharp 
tip of the needle cannula extoids beyond the blunt end of the blunting member, to a 
blunted configuration, in which the distal blunt end of the blunting member extends 
beyond the sharp tip of the needle cannula and thus blunts the needle cannula of the 

20 iq>paiatus. In particular embodiments of fliis invention, the cannula component can be 
blunted and still permit the flow of fluid thoethrough. Such embodiments may be 
described as comprising a non-obstructive blunting manber, i.e., a blunting member 
that is dthw disposed outside flie needle cannula or one that is disposed inside the 
needle caimula (an "internal" blunting member) but that permits fluid flow tiiere- 

25 through nonetheless. A non-obstructive internal blunting memba may allow fluid to 
flow around it within the needle cannula, through it, or both. An obstiiictive,blunting 
member obturates the needle cannula and substantially stops fluid flow therethrough. 

Some apparatuses according to tiie present invention comprise an obUque mo- 
tion deployment means for changing the configuration of the apparatus at least from 

30 an initial insertion configuration to a blunted configuration. The deployment means 
permits the user to effect relative axial movement between the blunting component 
and the needle component without directly engaging one or the other or applying a 
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direct axial force thereto. Rather, the deployment means allows the user to effect such 
relative axial movement either by engaging the component and applying an oblique 
motion, i.e., a motion that is not axial along the needle cannula, or by manipulating an 
intermediate structure (referred to herein as a drive member) joined to both the blunt- 
5 ing member and the needle member in an articulated engagement. In various em- 
bodiments, deployment may be achieved by applying radial, lateral or rotational force 
rather than forward or rearward axial force. By allowing the user to avoid direct axial 
movement of the component or even direct engagement of it, the deployment means 
reduces the risk of inadvertently imposing a jarring motion on the needle in a direction 

10 that would drive the needle deeper into the injection site than is necessary or desired. 
In particular embodiments, the deployment means may operate without significantly 
affecting the flow, if any, of fluid through the apparatus, i.e., without significant hy- 
draulic effect on biologic fluid in the flow passageway of the apparatus. Thus, the 
blunting component may be deployed without requiring or causing biologic fluid to 

15 flow through tiie apparatus, or without interfering with such flow. The mere effect, if 
any, of surface Motion or tension of the biologic fluid in contact with a moving non- 
obstructive blunting member is not considered to cause significant hydrauHc effect on 
the fluid for purposes of this invention. 

An apparatus in accordance with the present invention typically comprises a 

20 haft means to facilitate handling of the needle caimula by the user, particularly for the 
purpose of effecting venipuncture. The haft means can take a variety of forms, such 
as the wings of a wing set or the thumb and finger rests on a hypodermic syringe. 

Certain aspects of this invention are disclosed herein as pertaining to flow- 
through devices such as wing sets rather than to devices such as syringes or blood 

25 sample collection devices, in which needle cannulas communicate directly with fluid 
chambers of limited volume (typically 1 0 cc or less). 

In wing set embodiments of this invention, the blunting member can be de- * 
ployed without significant effect on the flow of fluid through the apparatus. In such 
embodiments, the deployment means may be referred to as a "non-hydraulic deploy- 

30 ment means" to indicate that it operates without affecting or requiring the flow of 
biologic fluid through the apparatus. 
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The haft means of a wing set typically comprises a pair of resilient wings that 
normally lie in a common plane, but which are bendable, i.e.. displaceable. The user 
may bend the wings out of their common plane and pinch them together between the 
thumb and forefinger, thus providing a convenient means for handling the cannula 
5 component and for inserting the needle where required. In certain embodiments of the 
invention, the displacement of the haft means, e.g., the bending of the wings, does not 
affect the conj5guration of the apparatus, i.e., the displacement of the wings will not 
force the deployment means to change the device between its blunted and insertion 
configurations. Such embodiments may be described as comprising non-deploying 

10 haft means, to identify the distinction over, e.g., the Dorr Patent, U.S. 4,627,841,^^^ 
cussed above. In other embodiments, displacement of the wings (or other haft means) 
may change the configuration of the apparatus. 

In some embodiments of this invention, the needle component will encompass 
the entire flow passageway of the apparatus, providing a distal aperture at the tip of 

15 the needle at one end and a proximal aperture at the opposite end, with the fluid flow 
passageway of the apparatus extending therebetween. In oihsr embodiments, two or 
more components may each define a flow aperture and may be disposed in tandem to 
each other so that the fluid flow passageway of the apparatus extends firom one com- 
ponent to the next For example, the blunting component may comprise a hollow 

20 blunting member within the needle cannula and may sealingly engage the interior of 
the needle component. The blunting component, however, may protrude fcom the 
proximal end of the needle component passageway and may define the proximal aper- 
ture of the device (to which, e.g., a luer adapter may be connected) and the fluid flow 
passageway may extend fcom the proximal aperture to the needle tip. In other em- 

25 bodiments, a drive member may define the proximal aperture and may sealingly en- 
gage the needle component or the blunting component in a tandem configuration 
therewith. 

Various embodunents of this invention may comprise a drive member that is 
rotatable relative to one or both of the needle caimula and the blunting member. The 
30 drive member may be rotatable about an axis that is aligned with (i.e., substantially 
parallel with) the longitudinal axis of the needle cannula or along an axis that is dis- 
posed transversely, preferably substantially perpendicular, to it. In various other em- 
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bodiments, the drive member may comprise a lever, a tension line, a stored energy 
mechanism or a contrary motion mechanism. 

As mentioned above, in the preferred embodiments of this invention, the 
blunting member is deployed from within the needle, so the device can be blunted af- 
5 ter insertion into tissue but before the needle is withdrawn, i.e., while the needle is in 
the patient and fluid is flowing therethrough, without any need to withdraw the needle 
or to disrupt the tissue surrounding the needle, as would be required with the prior art 
device as shown in U.S. Patent 5,176,655. By blunting the needle while it is in the 
patient, risk to the user is reduced by obviating the need to expose the puncture tip 

1 0 upon removal of the needle, and the patient is protected against post-insertion injury 
that may be caused by inadvertent jostling of the needle. Thus, wing sets in accor- 
dance with the present invention may be safely employed in many situations where 
standard intravenous catheters (which are blunt) were previously preferred. 

The various embodiments of the invention can include any suitable locking 

1 5 means to inhibit the inadvertent retraction of the blimting member from the blunted 
configuration to the insertion configuration. However, the present invention also 
provides novel locking means that can be employed with a variety of needle appara- 
tuses. One embodiment of the novel locking means comprises a spline and cam chan- 
nel engagement between the needle component and the blunting component of the 

20 device. As will be described below, the spline and cam channel engagement permits 
the blunting component to move fix)m an insertion configuration, in which the blunt- 
ing component is withdrawn, to a blunted configuration, in which the blunting com- 
ponent extends beyond the tip of the needle and thus blunts the device. However, the 
spline and cam channel engagement inhibits the blunting component against a return 

25 motion that would otherwise move the blunting component towards its retracted posi- 
tion to place the device back in the insertion configuration. In addition, if the device 
comprises a driver for moving the blxmting component, the driver may be dimen- * 
sioned and configured to disengage from the blunting component after the blunted 
configuration is achieved. Other locking mechanisms may be employed as well, as 

30 discussed below. Still other embodiments of this invention relate to needle appara- 
tuses that comprise a hollow body that facilitates the assembly of the apparatus with 
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one component telescopically received in another. These and other aspects of the in- 
vention will now be described herein with reference to the Figures. 

One embodiment of a parenteral fluid transfer apparatus ("needle apparatus'*) 
according to the present invention comprises a self-blunting winged needle apparatus 
5 10, shown in Figure 1, having a needle 12, a winged body 14, and a winged driver 76. 
The apparatus 10 is shown as part of a winged set 100 that comprises a protective 
sheath 1 1 disposed around needle 12 and a connector comprising a collection tube 72 
and a conventional female luer adapter 74. (Sheath 1 1 and the connector are not, per 
se, part of the invention.) Sheath 11 is a conventional sheath which is provided to 

10 prevent damage to needle 12 during shipping. Adapter 74 may be fitted to other de- 
vices such as a syringe, a fluid reservoir or the like. Apparatus 10 is, therefore, capa- 
ble of cooperating v^dth tube 72 and adapter 74 to provide a fluid flow passageway 
therethrough to achieve fluid transfer between a patient and a hypodermic needle or 
any of the many other similar well-known devices having a fluid reservoir. Winged 

15 body 14 preferably includes a central member 15 with first and second wings 16 and 
18, respectively, extending from opposite sides of member 15. Needle 12 is oriented 
coaxially with central member 15 such that a puncture tip 13 of needle 12, which 
comprises a puncture tip, is directed forwardly of central member 15 with a beveled 
end thereof facing upwardly. The wings 16, 18 can be folded upward, together, to 

20 provide a convenient haft by which a user can manipulate the needle 12 which, as de- 
scribed below, is part of the cannula component of the apparatus. 

Referring now to Figure 2 and Figure 3, needle 12 has a longitudinal axis A-A 
and a proximal end 12a (Figure 2) that is preferably fixed to a distal end 22a of a hol- 
low body 22 with a needle adhesive 20 (Figure 3) such that needle 12 extends coaxi- 

25 ally forward of the distal end 22a of hollow body 22. When apparatus 10 is assem- 
bled, hollow body 22 is disposed within the central member 15 of winged body 14 
and together these structures comprise a hub portion in which needle 12 is mounted. 
The hub portion and needle together comprise the needle component of the apparatus. 
The cylindrical central member 15 of winged body 14, the cavity 24 in hollow body 

30 22 and needle 12 cooperate to define a needle component passageway therethrough, 
through which biologic fluids may flow. 
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Figures 4A and 4B depict hollow body 22 in side elevation and perspective 
views with the hidden details of cavity 24 shown in phantom. As shovra therein, hol- 
low body 22 is generally in the form of a hollow cylinder having cavity 24 extending 
therethrough and defining a body axis that will coincide with longitudinal axis A-A. 
5 At distal end 22a of hollow body 22. cavity 24 converges into a plurality of coaxially 
disposed regions sized and shaped to facilitate assembly of apparatus 10. In particu- ^ 
lar. beginning at distal end 22a, cavity 24 is bounded by a frusto-conical needle inser- 
tion fimnel 40. Immediately adjacent fumiel 40, cavity 24 is bounded by a cylindrical 
region 38 with a diameter which is substantially equal to the outer diameter of needle 
10 12. Immediately adjacent cylindrical region 38, cavity 24 takes the form of a blunting 
member passageway defined by cylindrical region 36. Since the diameter of cylindri- 
cal region 36 is less than that of cylindrical region 38, the junction between cylindrical 
regions 36 and 38 defines a hollow circular wall therebetween. Immediately adjacent 
cylindrical region 36. cavity 24 is bounded by a fiusto-conical blunting member in- 
15 scrtion fimnel 34. The remainder of cavity 24 is dimensioned and configured to 

permit shuttle 54 to travel therethrough, and to receive and pemiit the rotation thenan 
of cam member 80 of driver 76. As best illustrated in Figure 4B, hollow body 22 
comprises a pair of oppositely disposed driver lock tabs 44 at its proximal end. Tabs 
44 protrude sUghtiy into cavity 24 and thereby provide a flexible interference fit be- 
20 tween hoUow body 22 and shutfle 54 and driver 76 (Figure 2) upon their insertion into 
cavity 24, as will be described below. . 

Cavity 24 of body 22 opens radially into a cam channel 30 which is a compos- 
ite of a pluraUty of channels that are sized and shaped to cooperate vidth a spUne 58 
(Figure 2) extending from shutUe 54. as wUl be described below. Cam channel 30 is 
25 comprised of an insertion channel 26. a first lateral channel 28, a guide chamiel 31 and 
a second lateral channel 32. Insertion channel 26 is open at the proximal end 22b of 
body 22 and has a linear configuration that runs substantially parallel to axis A-A; 
first lateral channel 28 extends radially about axis A-A and is bounded by a stop sur- 
fece 28a disposed in perpendicular relation to axis A-A and a sUde surface 28b which 
30 has an oblique disposition relative to axis A-A and which extends towards distal end 
22a. Lateral channel 28 leads to guide channel 31 which, like insertion channel 26. 
extends axially. in substantially parallel relation to axis A-A. Guide channel 31 leads 
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to second lateral channel (or "catch portion") 32, which is bounded by forward slop 
surface 32a, a rearward stop surface 32b and an axial surface 32c. Both surfaces 32a 
and 32b may be disposed in perpendicular relation to axis A-A, but surface 32b is 
preferably disposed at a slightly oblique angle relative to axis A-A and extends from 
5 guide channel 3 1 towards axial surface 32c with a slight incline towards proximal end 

22b. 

Figure 5 illustrates numerous structural details of driver 76 and shuttle 54 as 
well as hollow body 22. Driver 76 comprises a generally cylindrical driver body 76a 
that has a driver passageway 86 extending therethrough from a proximal aperture 86b. 

10 Third wing 78 extends from driver body 76a to provide a deployment haft that is de- 
signed to be manipulated by the user. As indicated above, proximal aperture 86b is 
dimensioned and configured to couple with a conventional fluid flow connector. The 
opposite end of driver body 76a defines a cam member 80 on which cam surfaces 82 
and 84 are fonned. In its central region, driver body 76a defines coupling features 

15 including rings 85, trough 87, ring 83 and retention groove 88 intended to facilitate 
the coupling of driver 76 with other structures in the apparatus, as wUl be described 
fiirtha below. 

Figure 5 also shows shuttie 54 disposed in spaced aUgnment with driver 76 
along a common axis A-A. Shuttle 54 is generally cylindrically shaped and has a 
20 blunting member recq)tion aperture 68 (shown in phantom) extending theretiirough 
for coaxial reception of blunting member 70 (Figure 2). Aperture 68 opens outwardly 
at one end of shuttie 54 to define a finsto-conical region 69. Region 69 serves tiie 
dual purpose of faciUtating insertion of the blunting member into apertiire 68 and of 
presenting a rim for tiie reception of an annular bead of adhesive to bond tiie outer 

25 surface of tiie blunting member to shuttle 54. Blunting member 70 is mounted in and 
is disposed generally coaxially witii shuttle 54 and preferably extends botii forwardly 
and rearwaidly of shuttle 54. The portion of blunting member 70 tiiat extends for- 
wardly of shuttle 54 is preferably dimensioned and configured to be telescopically re- 
ceivcd within the interior of needle 12 without obstructing tiie needle component pas- 

30 sageway to fluid flow tiieietiirough. The rearwaidly extending portion of blunting 
member 70 may be received in tiie aperture in driver 76 when driver 76 engages shut- 
tle 54, as described below. 
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Shuttle 54 comprises the blunting component hub for blunting member 70 and 
together these structures comprise the blunting component of the apparatus. A blunt- 
ing component passageway extends through shuttle 54 and blunting member 70. 

Shuttle body 54 defines a cam follower portion 59 that includes first and sec- 

5 ond tines 60 and 62 having first and second following surfaces 64 and 66, respec- 
tively. Each of first and second following surfaces 64 and 66 preferably defines a sur- 
face which is oriented perpendicularly to axis A-A and defines a helix about axis A-A. 
Two tines are not essential: a single tine and following surface may be employed. 
First and second following surfaces 64 and 66 are designed for sliding en- 

1 0 gagement with complementary cam and following surfaces 82 and 84 on cam member 
80. When shuttle 54 engages cam member 80 and is constrained for motion along 
axis A-A, the complementary cam and following surfaces convert rotational motion of 
driver 76 about axis A-A relative to both the needle component and to the blunting 
member into translational motion of shuttle 54 along axis A-A. Such constraint is 

1 5 achieved by disposing shuttle 54 and cam member 80 in body 22 (Figure 2), with 
spline 58 in cam channel 30. Figure 5 depicts driver 76 and shuttle 54 in axial align- 
ment with hollow body 22. Upon assembly, shuttle 54 and the blunting member 70 
(Figure 2) attached thereto are inserted into cavity 24 with spline 58 disposed in cam 
channel 30. Then, cam member 80 is inserted into cavity 24 such that first and second 

20 cam surfaces 82 and 84, respectively, mate with companion first and second following 
surfaces 64 and 66 of cam follower portion 59. Then, lock tabs 44 snap into retention 
grx>ove 88, thus rotatably coupling driver 76 to body 22 so that cam member 80 can 
rotate within body 22. 

Winged body 14 is illustrated in Figures 6A and 6B. Winged body 14 com- 

25 prises a generally cylindrical central member 15 having a distal end 15a and a proxi- 
mal end 15b. Central member 15 defines distal locking ring 17 in its distal end 15a 
and a proximal locking ring 19 in its proximal end 15b. Central member 15 of body 
14 is dimensioned and configured to fiiUy receive hollow body 22 with proximal end 
15b and proximal locking ring 19 extending beyond the proximal end 15b of hollow 

30 body 22. When cam member 80 of driver 76 is then inserted into hollow body 22, 
ring 19 can engage annular trough 87 between rings 83 and 85 of driver 76, and seal- 
ingly engage driver 76, e.g., at ring 83, while permitting rotational movement between 
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them. Winged body 14 will be sealingly secured to hollow body 22, e.g., by a seal- 
ant/adhesive so the combination of winged body 14, hollow body 22 and needle 12 
may be viewed as together constituting the needle component of the illustrated em- 
bddiment. 

5 The assembly of apparatus 10 (Figure 1) may proceed as follows. With refer- 

ence now to Figure 2, the end 12a of needle 12 is secured in the distal end 22a of hol- 
low body 22. Needle 12 is inserted into cavity 24 at needle insertion funnel 40 until a 
teraiinal end of needle 12 is seated within first cylmdrical regioti 38 and abuts the 
hollow circular junction wall. The frusto-conical shape of insertion funnel 40 facili- 

10 tates alignment of needle 12 into cylindrical region 38, as disclosed in commonly as- 
signed patent application serial number 08/772,002 of M.J. Burzynski et al for "Self- 
Blimting Needle Medical Devices and Methods of Manufacture Thereof. Needle 12 
is fixed to hollow body 22 with a generally annular film of adhesive disposed between 
the outer surface of needle 12 and insertion funnel 40. Similarly, blunting member 70 

15 is inserted into shuttle 54 via region 69 and is secured therein. Blunting member 70 is 
then inserted into body 22. As mentioned above, blunting member insertion funnel 34 
facilitates insertion of blimting member 70 into cylindrical region 36. Since the di- 
ameter of region 36 is preferably substantially equal to or smaller than the inner di- 
ameter of needle 12, fuimel 34 and cylindrical region 36 cooperate to facilitate initial 

20 insCTtion of blunting member 70 within the interior of needle 12. The telescopically 
disposed combination of needle 12 and blunting member 70 comprises the cannula 
con^nent of the apparatus. When blunting member 70 is received within the needle 
12, fluid flowing through the blunting component passageway will also flow through 
file needle component passageway. Thus, the blunting component does not obstract 

25 fluid flow through the needle component of the apparatus. In other embodiments, the 
blunting component need not define a passageway extending therethrough; it may be 
sufficient to provide an aperture to allow fluid to enter the needle component pas- 
sageway and for the structures of the blunting compoiient, e.g., the blunting member 
and shuttle, to be physically configured to allow fluid to flow around them within the 

30 needle component passageway. In still other embodiments, the blunting component 
may both be dimensioned and configured to define a blxmting component passageway 
and to permit fluid to flow around it within the needle component passageway. All 
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such configurations serve to permit the flow of fluid through the needle and to permit 
the movement of the blunting component within the needle component without ob- 
structing or significantly affecting fluid flow therethrough. 

As blunting member 70 enters needle 12, shuttle 54 enters cavity 24 with 
spline 58 in cam channel 30. Then, as indicated above, cam member 80 of driver 76 
is inserted into cavity 24 of hollow body 22 so that cam surfaces 82 and 84 engage 
first and second surfaces 64 and 66 of shuttle 54. Once driver 76 has been fully re- 
ceived within hollow body 22, tabs 44 cooperate with a circumferMitial retention 
groove 88 on driver 76 to rotatably couple driver 76 with hollow body 22. The as- 
sembly of driver 76, hollow body 22 and needle 12 may then be inserted into the 
proximal end 1 14 of winged body 14 with needle 22 passmg through the internal pas- 
sage therein so that rings 17 and 19 of winged body 14 engage hollow body 22 and 

drivCT 76, respectively. 

As described above, spline 58 is initially disposed in insertion channel 26 and 
it has been shown that apparatus 10 is configured to permit rotational movement of 
driver 76 relative to the needle component and to shuttle 54 and blunting member 70, 
which are movable relative to the needle component When driver 76 is rotated by the 
manipulation of third wing 78, the complementary cam surfece/foUowing surface en- 
gagement of cam member 80 and shuttle 54 will tend to advance shuttle 54 within 
body 22. The user thus advances the blunting component in an axial direction by ap- 
plying a rotational force to the apparatus. Such advancing movement will be con- 
strained by the spline-and-cam channel engagement of the blunting component and 
the needle component of the apparatus, i.e., of shuttle 54 and hollow body 22. The 
resulting motion of spline 58 will be in an axial direction along insertion channel 26, 
then in a lateral or rotational direction into and through first lateral channel 28, guided 

by slide surface 28b. 

Thereafter, fiirther rotation of cam member 80 m body 22 advances shuttle 54 
towards the distal end 22a of body 22 along axis A- A wdthin guide channel 31. 
Blunting member 70 is dimensioned so that as shuttle 54 advances within hollow 
body 22 towards distal end 22a, the blunt end of blunting member 70 does not pro- 
trude beyond the puncture tip at puncture tip 13 of needle 12 at least until spline 58 
enters guide channel 3 1 (Figures 4A and 4B). Further rotation of driver 76 will cause 
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spline 58 to move forward axially in guide channel 3 1 and then laterally or rotation- 
ally into second lateral channel 32. It should be noted that first tine 60 of shuttle 54 
(and first following surface 64 thereon) is longer than second tine 62 and second fol- 
lowing surface 66. Similarly, first cam surface 82 of cam member 80 is longer than 
5 second cam surface 84. Cam surface 82 and following surface 64 are dimensioned 
and configured to generate axial and rotational movement of shuttle 54 as driver 76 
rotates in the direction of arrow B about axis A-A. By the time spline 58 is aligned 
with second lateral channel 32, the shorter of the complementary surfaces (second 
cam surface 84 and second following surface 66) will no longer be in contact with one 
1 0 another and further motion of shutfle 54 vdll be due to the engagement of first cam 
surface 82 and first following surface 64. However, once first cam surface 82 causes 
shuttle 54 to rotate so that spline 58 entas second lateral chaimel 32, reverse rotation 
of driver 76 will disengage the complementaiy cam/following surfaces, leaving sphne 
58 positioned wifliin second lateral channel (or "catch portion") 32 between forward 
1 5 stop surfece 32a and learwaid stop sur&ce 32b. Thus, vpon complete extension of 
blunting member 70, third wmg 78 will become rotatable independently of shuttte 54. 
Further, shuttle 54 will be incapable of furthar mov«n«it along axis A-A either in flie 
direction of, or opposite to that of; arrow C. Backward axial movement of shuttle 54, 
whidi may be imposed if the blunted apparatus acddentally contacts a user's skin, will 
20 then cause spline 58 to engage surface 32b. If spline 58 slides along surfece 32b, sur- 
fece 32b will guide spline 58 away fmm guide channel 31, towards axial surface 32c. 
The blunting component is configured so that even if spline 58 retreats as far as sur- 
faces 32b and 32c will allow, it will still extend beyond the tip of the needle and blunt 
tiie ipparatus. Accordingly, once spline 58 has altered second lataal diannel 32, it 
25 will be "locked" therein against axial movement within body 22 until and unless shut- 
tle 54 is rotated within hollow body 22 to re-align spline 58 with guide channel 31. 

In alternative embodimaits, the spline may be mounted on the body member 
and the channel may be formed in the shuttle. Thus, in a spline and channel Configu- 
ration, either one of the shuttle and the body member may comprise the spline and the 
30 other may comprise the channel. Alternative locking means, such as a groove and 
lock tab arrangement comparable to tabs 44 and retention groove 88 may be em- 
ployed, if desired. Optionally, the apparatus may comprise unlocking means for 
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moving the spline from the locked position back into alignment with guide channel 3 1 
and, optionally, for retracting the blunting member to return the apparatus to the in- 
sertion configuration. In various embodiments, the needle could be mounted on the 
shuttle and extend into the blunting member, which would be mounted on the hollow 
body. In such case, the initial insertion configuration would require that the shuttle 
start at the distal end of the hollow body, and the action of the driver would be to re- 
tract the shuttle towards the proximal end to withdraw the puncture tip behind the 
blunt end of the blunting member. The complementary cam/following surfaces and 
the orientation of the locking means would have to be reversed relative to apparatus 
10. 

Those of ordinary skill in the art will appreciate that a wide variety of other 
cam member/cam follower configurations could also be employed to translate the ro- 
tation of driver 76 into axial movement of shuttle 54. For example, while cam mem- 
ber 80 and follower portion 59 provide two pairs of complementary cam/following 
surfaces, other embodiments can function similarly as long as there is at least one pair 
of complementary surfaces. 

Referring again to Figures 1 and 2, the central portion 15 of winged body 14 
serves the advantageous purpose of ensuring that no air seeps into the fluid which 
flows through apparatus 10 during fluid transfer. Such air seepage is imdesirable, for 
example, because it causes foaming of a fluid sample as flie fluid is drawn into the 
fluid reservour. In particular, central portion 15 is disposed around hollow body 14 in 
a manner which prevents air fi-om being drawn into an associated fluid reservoir 
through the space between the various adjoining components (e.g., driver 76 and hol- 
low body 22) during blood collection operations. Air seepage is inhibited at one end 
of apparatus 10 by the engagement of rings 85 of winged driver 76 and the coire- 
spending ring 19 on winged body 14 (Figures 6A and 6B), which form an air-tight 
seal between them. Similarly, ring 83 bears against central member 15 to form a seal 
therebetween. Air seepage is prevented at the other end of apparatus 10 by coopera- 

* 

tion between ring 17 (Figures 6A and 6B) on winged body 14 and an annular wall 37 
(Figure 4A) on hollow body 22, which form an air-tight seal therebetween as well. 
Component sealing can optionally be enhanced by applying viscous lubricant/sealant 
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to the components of apparatus 10. In particular, the lubricant/sealant can, inter alia, 
be applied to an annular trough 87 of driver 76. 

When apparatus 10 is fully assembled (as seen in Figures 1 and 3), driver 76 is 
rotatably coupled to the needle component and the passageway 86 extending through 
5 it communicates with the needle component passageway. Thus, driver 76 and the 
needle component are disposed in a tandem configuration, in which fluid enters one of 
these two and can then flow through the next. The blunting component is disposed 
substantially entirely within the needle component because the blunting member hub, 
i.e., shuttle 54 and the forward portion of blunting member 70, are disposed within the 
1 0 needle cannula 1 2 and the needle hub, i.e., hollow body 22. Fluid can flow through 
the apparatus in either direction, i.e., into proximal sq)erture 86b (Figure 5), through 
the fluid flow passageway of the device (i.e., flirough driver 76, through the blunting 
component and through tiie needle component) and out needle 12 or in flie opposite 
direction, into needle 12, through the ajqiaratus and out proximal aperture 86b. In 
1 5 addition, the needle con^onent and blunting component will be movable relative to 
each other, from an insertion configuration in which the puncture tip at the puncture 
tip of needle 12 extends beyond the blunt end of the blunting memba: to a blunted 
configuration in which blunting monber 70 protrudes past the puncture tip to blunt 
the apparatus. Typically, such moveanent will aitail the sliding advancemait of 
20 blunting member 70 through needle 12. Optionally, blunting member 70 may be 
configured to leave an annular space between it and the mterior stirfece of needle 12, 
and i5)paratus 10 may include a viscous, optionally silicone (polymeric organo- 
silicon)-based, lubricant/sealant disposed at least between the inner surface of needle 
12 and the outer surface of blunting membw 70. A bead of such lubricant/sealant may 
25 be dqposited around blunting memba: 70 so that it is disposed at insertion region 34 of 
cavity 24 in body 22, whwe it serves as a small reservoir to coat and seal blunting 
monber 70 as it moves into needle 12. 

As indicated above, one end of connecting tube 72 is preferably connected to 
driver 76 such that tube 72 is in fluid communication with passageway 86 (see Figure 
30 5) at proximal aperture 86b. Since tube 72 (Figure 3) terminates at luer adapter 74, 
fluid communication between tube 72 and one of a wide variety of well-known fluid 
reservoirs having a standard luer adapter fitting thereon is possible. Alternatively, 
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luer adapter 74 could be replaced by another fitting to accommodate other fluid reser- 
voirs, or passageway 86 (Figure 5) could be directly connected to another type of fluid 
flow apparatus. 

In apparatus 10, first and second wings 16 and 18 effectively act as stops 
5 which limit the rotation of third wing 78. Thus, third wing 78 is capable of rotational 
movement about axis A-A between a first position, wherein third wing 78 is adjacent 
first wing 16 (see Figures 1 and 3), and a second position wherein third wing 78 is 
adjacent second wing 18. During one method of usage, it is customary to fold first 
and second wings 16 and 18 toward one another just prior to and during venipuncture. 

10 If this procedure is utilized, third wing 78 will naturally be urged into a position 

which is midway between the above-described first and second positions. In order to 
accommodate this customary practice, cam member 80 and cam follower portion 59 
of shuttle 54 are preferably designed such that rotation of third wing 78 fi-om the first 
position to the above-described midway position does not impart substantial axial 

1 5 motion to shuttle 54 along axis A-A, i.e., such that such movement is not sufficient to 
move the apparatus tcom flie insertion configuration to the bltmted configuration. 
Thus, during venipuncture, blunting member 70 will not extend forwardly of puncture 
tip 13 of needle 12. Wings 16 and 18 and even tWrd wing 78 therefore provide a non- 
deploying haft means, meaning that even when they are displaced (i.e., in the case of 

20 wings 16 and 18, folded together) firom their "neutral" or flat configuration to an up- 
right configuration, they do not deploy the blunting member or blunt the needle. 
Stated in the converse, in this embodiment the deployment means effects deployment 
of the blunting member independently of the use of the haft means. After insertion of 
needle 12, however, first and second wings 16 and 18 may be relaxed to their original 

25 position and third wing 78 will be rotated from the midway position to flie above- 
described second position. During this rotation of third wing 78, shuttte 54 is urged 
firom its retracted positioned (the insertion configuration) to its extended position (the 
blunted configuration) to thereby blunt needle 12. Alternatively, the user may grasp 
third wing 78 for use as a haft to effect insertion of needle 12. In such case, third 

30 wing 78 will be disposed in an upright position, midway between wings 16 and 18, 
which lie flat and act as guides against the patient's skin. Even in such use, third 
wing 78 is held in the midway position and does not blunt the needle until it is rotated 
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to its second position. After deployment of the blunting member, third wing 78 can 
be freely rotated about axis A-A either in the direction of, or opposite to, arrow B 
without imparting movement to shuttle 54. Thus, first and second wings 16 and 18, 
together with third wing 78, may be securely taped to a patient during fluid delivery 
5 and/or withdrawal operations in the usual manner. Since blunting member 70 is 

locked in a forwardly extending position due to the cooperation of spline 58 and sec- 
ond lateral channel 32, apparatus 1 0 may be subsequently untaped, removed from the 
patient and discarded without exposing a healthcare worker to the sharpened puncture 
tip 13 of needle 12. 

10 The various components of apparatus 10 may be fabricated from a wide vari- 

ety of materials. For example, needle 12 and blunting member 70 may be fomied of 
stainless steel or some other corrosion-resistant metal. Further, hollow body 22, shut- 
tle 54 and winged driver 76 are preferably formed of one of the many durable, 
semi-rigid, and moldable plastic materials. Winged body 14, by contrast, is preferably 

1 5 formed from a thermoplastic elastomeric material. Using such a relatively pliable 

material to form winged body 14 serves tiie dual purpose of allowing wings 16 and 18 
to be freely flexed and of ensuring that central member 15 of winged body 14 pro- 
vides an air-tight seal around hollow body 22. Any one of a number of well-known 
adhesives may be \ised to affix needle 12 to hollow body 22 and to affix blunting 

20 member 70 to shuttle 54. 

In altemative embodiments, needle apparatuses in accordance with the present 
invention may comprise various types of locking mechanisms. For example, the 
locking means for an apparatus in accordance with the present invwtion may com- 
prise a sliding locking mmiber such as a chuck 79 mounted thereon. Figure 6C shows 

25 a needle apparatus conq>rising a winged sheath 14 having wings 1 8 and a driver 76 
rotatably coupled thereto. Driver 76 carries a third vwng 78 that provides a driver haft 
to be manipulated by the user to deploy the blunting member as described above, ex- 
cept that in the embodiment of Figure 6C, driver 76 does not disengage from the 
blunting member during reverse rotation. However, winged body 14 carries on it a 

30 slidably disposed chuck 79 which, in the forward position shovra in Figure 6C, re- 
mains clear of third wing 78. When third wing 78 is moved against whig 18 as shovra 
in Figure 6C to deploy the blunting member of the device, the user may slide chuck 
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79 rearward so that third wing 78 is disposed within gap 79a of chuck 79, as sug- 
gested in dotted outline. So positioned, chuck 79 will inhibit the reverse rotation of 
third wing 78 and help prevent inadvertent re-sharpening of the needle. Alternatively, 
wing 78 may carry a slidable clip member (not showTi) that can be moved into place to 
engage wing 1 8 when wing 78 is disposed against it as shown in Figure 6C. 

As alluded to above, the locking spline and cam channel engagement between 
the blunting component and the needle component shown in Figure 3A and Figure 5 
can be employed advantageously in apparatuses other than flow-through, winged 
needle apparatuses, regardless of whether the blunting component obstructs fluid flow 
when deployed or whether the blunting component comprises an oblique motion de- 
ployment means. For example, the spline and cam channel engagement could be m- 
coiporated into a self-blunting syringe in place of a tooth-and-groove arrangement 
shown in U.S. 4,828,547 (discussed above) or a detent-and-shoulder or a snap ridge- 
and-groove arrangement as shown for a syringe plimger in U.S. 5,527,284 to Ohne- 
mus et al, dated June 18, 1996. For example, syringe 1 10 shown in Figure 6D com- 
prises a syringe barrel 120 which is intended to hold an injectable fluid to be adniinip- 
tered through the movement of plunger head 130 therethrough. A plunger arm 126 is 
connected to plunger head 130 and terminates in a thumb rest (not shown) that is ac- 
cessible fiom outside barrel 120 and upon which the user presses the thumb while 
holding the fingers against a finger rest (not shown) on barrel 120. A needle 1 12 is 
mounted in a hub portion that comprises needle mount 1 16, tiie barrel 120 on which it 
is mounted and the hollow body 122 secured therein. A blunting member 170 is dis- 
posed movably within the needle component and wrtends telescopically within syringe 
1 10. Blunting member 170 comprises a shuttle 154. Hollow body 122 is dimen- 
sioned and configured to receive shuttle 154 therein and to engage shuttle 154 in a 
spline and cam channel configuration. Accordingly, shuttle 154 comprises a spline 58 
and hollow body 122 comprises a cam channel configured substantially like cam 
channel 30 of hollow body 22 (Figures 4A and 4B) except that the cam channel of 
hollow body 122 comprises a slide surface 228 leading to the second lateral channel 
of the cam channel. The blunting component of syringe 110 comprises blunting 
member 170, shuttle 154 and the driving means movable relative thereto, i.e., a 
plunger comprising plunger head 130 and plunger arm 126. The driving means en- 
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gages the needle component at the interior of barrel 120. When initially assembled, 
syringe 1 12 is filled with injectable fluid and the apparatus is disposed in the insertion 
configuration, i.e., blunting member 170 is retracted within needle 112 by positioning 
shuttle 154 near the proximal end 122b of hollow body 122. The user manipulates the 
5 driving means, i.e., depresses plunger arm 126, to make plunger head 130 bear against 
blunting member 170 to move it towards its extended position, i.e., into the blunting 
configuration, and to advance spline 58 through the cam channel of hollow body 122. 
As this occurs, the plunger forces the injectable fluid in barrel 120 through needle 
112. When the injection is complete, spline 58 is disposed within the second lateral 
10 channel of hollow body 122, thus locking the syringe 1 10 in the blunted configura- 
tion. Shuttle 154 and blunting member 170 are configured to permit fluid flow around 
and/or through them, through hollow body 122 and needle 1 12, respectively. Op- 
tionally, the portion of blunting member 170 that resides in barrel 120 may be perfo- 
rated to allow the injectable fluid in barrel 120 to enter the hollow interior of blunting 
1 5 member 1 70. Syringe 110 thus provides an embodiment of the present invention in 
which the spline and cam channel locking means is utilized with a blunting compo- 
nent that comprises a hydraulic driver instead of a non-hydrauUc driver. Optionally, 
blunting member 1 70 may be configured so that it does not enter needle 1 12 until the 
intended dose of fluid in barrel 120 has entered the proximal end 1 12a of needle 112. 
20 In such case, the blunting component 1 70 need not necessarily comprise a non- 
obstractive blunting component. 

An alternative preferred embodiment of the present invention is depicted in 
Figure 7. While tiie alternative embodiment of Figure 7 contains a cam/cam follower 
configuration which is distinctly different finom that of flie above-discussed preferred 
25 embodiment, the embodiment of Figure 7 also bears a number of similarities with the 
above-discussed referenced embodiment For example, apparatus 10* comprises a 
winged body 14\ a blunting member shuttle 54\ a blunting member 70', a winged 
driver 1& and a needle 12\ In this embodiment, winged body 22' integrates the salient 
features of winged body 14 and hollow body 22 of the previously described embodi- 
30 ment Thus, winged body 22' defines a generally cylindrical hollow cavity 24* extend- 
ing axially along an axis A- A* and has first and second wings 1 6' and 1 8' tiiat extend 
firom opposite sides thereof Needle 12' is fixed to the distal end 22a* of winged body 



22' such that needle 12' extends fonvardly of the distal end of winged body 22\ which 
serves as the needle hub. The needle component of this embodiment is therefore 
constituted by winged body 22' and needle 12'. Winged body 22* forms a cavity 24' 
that defines a cam channel 30' which extends therein parallel to axis A- A'. Blunting 
5 member shuttle 54' is generally cylindrically shaped and includes an elongated spline 
58* which is complementary in cross section to cam channel 30' for slidable engage- 
ment therewith. Shuttle 54* is disposed about a tubular blunting member 70' such that, 
when shuttle 54' is received within cavity 24', blunting member 70' extends along axis 
A'- A' and is telescopically received within needle 12'. Shuttle 54' may move between 
10 a retracted position, wherein blunting member 70' docs not extend forwardly of 

puncture tip 13' of needle 12' and an extended position, wherein blunting member 70' 
does extend forwardly of the puncture tip 13' of needle 12'. Also, shuttle 54' includes 
a cam follower portion 59' with a planar elliptical surface disposed on the rearward 
face of shuttle 54'. Blunting member 70' and shuttle 54' constitute the blunting com- 

1 5 ponent of this apparatus. 

As with the above-described preferred embodiment, the embodiment of Figure 
7 fiarther comprises driver 76' having a third wing 78' and a generally cylindrical cam 
member 80'. Cam member 80' is sized and shaped to be received within cavity 24' 
and includes a passageway 86' extending therethrough for receiving the rear end of 

20 blunting membCT 70'. Cam member 80* also includes a substantially elliptical cam- 
ming surface which faces the cam follower portion 59' of shuttle 54'. As shown in 
Figure 7, driver 76* is capable of rotation about axis A'-A' in the direction of arrow B' 
between a first position, wherein third wing 78' lies immediately adjacent second wing 
18' and a second position, wherein third wing 78' lies immediately adjacent first vsdng 

25 1 6'. Driver 76' may be sealingly but rotatably connected to body 22' by complemen- 
tary rings and grooves (not shown) as described above for apparatus 10' in tandem re- 
lation to the needle component. Those of ordinary skill will readily appreciate that 
upon rotation of third wmg 78' fi-om the first position to the second position, the rota- 
tional movement thereof will impart linear movement to blunting member shuttle 54' 

30 along axis A'-A' in the direction of arrow C. Natuially, such movement of shuttle 54' 
will also blunt needle 12' by urging blunting member 70' forwardly of puncttire tip 13' 
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of needle 12'. Thereafter, third wing 78' is freely rotatable about axis A'- A' between 
the first and second positions without imparting further movement to shuttle 54'. 

The embodiment of Figure 7 may also include a variety of features previously 
described with respect to the above-discussed preferred embodiment. These features 
5 may include a blunting member locking mechanism, means for retaining blunting 
member shuttle 54' and cam member 80' within hollow cavity 24\ and the presence of 
a viscous lubricant/sealant between needle 12' and blunting member 70'. Addition- 
ally, the various apertures may include any one or more of the contoured features of 
hollow body 22* which facilitate assembly of apparatus 10' as described above. It 
10 should be noted that the rotatable driver and shuttle member may be configured to ro- 
tate about the longitudinal axis of the apparatus in either direction, with wing 78' 
moving firom right to left (as sensed and shown in Figure 7) or from left to right to 
deploy the blunting member. Finally, the various components of apparatus 10' may be 
fabricated from the various materials discussed above with respect to the components 

15 of apparatus 10*. 

In apparatuses 10 and 10', the illustrated bluntmg components are dimensioned 
and configured to have a flow aperture therethrough. Such a configuration of the 
blimting component, however, is not a necessary limitation for such embodiments of 
the invention; the present invention wotild OTCompass a similar embodiment in which, 

20 e.g., the blunting member had a solid cross section but was dimensioned and config- 
ured to permit fluid flow around it within the needle component For example, even if 
the bluntmg member and shuttle are solid and configured for a fiiction fit within tiie 
needle and hub, they may make only partial contact with the interior of the needle 
component by virtue of; c.g., generally longitudinal (axial) flutes or grooves along its 

25 surface, to permit fluid flow around the blunting component rather than through it. In 
any case, the blunting component of the present invention is configured so that it does 
not obstruct the flow of fluid through the flow passageway of the apparatus in either 
the insertion configuration or the blimted configuration. 

Another aspect of apparatuses 10 and 10' is that the winged bodies, which are 

30 designed to provide a convenient handling aid to facihtate venipuncture, effectively 
comprise parts of the needle components of those apparatuses. In alternative em- 
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bodiments, the handling wings or other feature intended to facilitate handling may 
comprise part of the blunting or the optional driving means. 

Apparatus 10a of Figure 8 exemplifies another embodiment of the present in- 
vention. Apparatus 10a comprises a needle component comprising needle 12 that is 
secured to a hub portion comprising a winged body 14a. Winged body 14a comprises 
a central member 15' that serves the same purpose as hollow body 22 of apparatus 10 
(Figure 2). In contrast to the previously described embodiments, it is the needle com- 
ponent of apparatus 10a that is configured to be coupled with a fluid flow device. 
Thus, central member 15' defines a passage therethrough that communicates and flows 
into the hollow interior of needle 12. In addition, central member 15' comprises a 
needle component end 15a that is dimensioned and configured to be coupled to a flow 

device such as a tube, luer, or the like. 

The blunting componoit of i^paratus 10a comprises a blunting member 70 
(shown in dotted outline) which is slidably disposed within the needle 12. In Figure 
8, the apparatus 10a is shown in toe insertion configuration, i.e., blunting member 70 
is withdrawn into entry needle 12 such that the puncture tip is fiiUy exposed. Blunting 
member 70 comprises a shuttte portion (not shown) that is disposed within central 
member 15*. The blunting compon«ait is dimensioned and configured to permit fluid 
flow between needle component end 15a and the puncture tip of needle 12 at all times. 
The shutfle portion of the blunting component comprises a lug 92 that protrudes 
through an access aperture in the fonn of a lug slot 94 formed in central member 15'. 
As used herein, the term "access apCTture" refers to a slot or otiier opening in the nee- 
dle component or the blunting component that exposes a portion of the other compo- 
nent therein without permitting biologic fluid to flow through the aperture. For ex- 
ample, the outer surface of the blunting component seals off the lug slot 94 by engag- 
ing the inner surface of centtal member 15* even though lug 92 protrudes there- 
through. Referring now to Figure 8A, slot 94 comprises an axially-oriented travel 
portion 94a and a catch portion 94b, Travel portion 94a extends for an axial distance 
sufficient to allow spline 58 to move firom its retracted position to its extended posi- 
tion, i.e., fi-om the insertion configuration to the blunted configuration. At the apex of 
such motion, shuttle 58 engages diversion surface 94c, which is disposed in obUque 
relation to travel portion 94a, and which causes the shuttle (not shown) to rotate 
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within central member 15' so that sphne 58 enters catch portion 94b. Catch portion 
94b is bounded in part by a stop surface 94d which will prevent a direct reverse axial 
force from moving spline 58 (and therefore the blunting component of the apparatus) 
back into the retracted (i.e.. insertion) position. Accordingly, spline 58 and slot 94 
5 provide an alternative embodiment of locking means in accordance with the present 
invention. 

Referring again to Figxire 8, apparatus 10a comprises deployment means com- 
prising a tension line 90, which may comprise a nylon filament, metal wire, or other 
flexible high tensile strength fiber. Tension line 90 is anchored at one end on wing 16 
10 at an anchor 90a which may comprise a spot of adhesive or any other suitable device 
for anchoring the end of line 90 on wing 16. The other end of line 90 is anchored at a 
corresponding anchor 90c on wing 1 8, and the middle of line 90 is secured to spline 
58. Anchors 90a and 90c are situated forward of the initial position of lug 92. 
Winged body 14a is configured so that wings 16 and 18 fold along hinge lines dis- 
15 posed on the bottom of winged body 14a while spline 58 extends beyond the blunt 
end of the blunting member at the top of winged body 14a. Wings 16 and 18 are ini- 
tially constrained in a folded, upright configuration that facilitates venipuncture, and 
line 90 is configured so that as long as the wings are m this folded, initial configura- 
tion, spline 58 can remain in the retracted position. When wings 16 and 18 are folded 
20 down after venipuncture by tiie user's application of generally lateral forces thereon, 
the separation of the anchors draws line 90 taut, pulling spline 58 forward into the 
extended position, as shown in Fig^iie 8B. Thus, folding down tiie wings moves the 
apparatus fiom the insertion configuration to the blunted configuration. 

As indicated above, a deployment means is an optioiuil feature used only in 
25 certain embodiments of the presrait invention; in otiier embodiments, an apparatus ac- 
cording to tiie presoit invention may simply comprise the needle component and the 
blunting component Such an embodiment is rq)resented by j^paratus 10b shown in 
Figure 9. Apparatus 10b comprises a needle 12 connected to a winged body 14b 
which together comprise a needle component which is the outer component of appara- 
30 tus 1 Ob. Blunting memba- 70 and the shuttle (not shown) on which it is mounted 

therein comprise the mner component. In this embodiment, the outer component, i.e., 
the needle component, not only defines a first aperture, i.e., the opening of the needle 
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cannula at the sharp puncture tip, but it also provides a second aperture 186b to which 
other fluid flow devices can be attached. Accordingly, the outer (needle) component 
encloses the inner (blunting) component, and the apparatus establishes a fluid flow 
passageway from the first aperture to the second aperture. The outer component fur- 
ther defines an opening or access aperture through which the user can manipulate the 
inner component. Specifically, winged body 14b defines an axially-oriented slot 94'. 
The shuttle therein carries a lug 92 that protrudes through the access aperture provided 
by slot 94* and which can be manipulated by the user, e.g., pushed with a finger in a 
forward axial direction to advance the blunting component of the device, i.e., to apply 
force in the direction in which the needle was inserted. Preferably, the blunting com- 
ponent is rotatable therein and apparatus 10b comprises locking means comprising a 
catch portion of slot 94' similar to that shown in Figure 8 A. When it is desired to lock 
the blunting component in the extended position, lug 92 is rotated so that it engages 
the catch portion of the slot. The blunting component will then resist backwards mo- 
tion until the user once again aligns lug 92 with the main portion of the slot- In an 
alternative embodiment, the lug itself is rotatable. Such a lug, e.g., lug 92a (Figure 
9A), can be rotated when in the extended position to engage catch portion 94b of slot 
94a. 

According to still other embodiments of this invention, the dq)loyment means 
may comprise a pliable or deformable portion of the outer component, and the inner 
component may be configured to move therein in response to deformation of the outer 
component. For example, apparatus 10c (Figure 10) comprises a blunting component 
that is entirely disposed within the needle component when the apparatus is in the in- 
sertion configuration. In apparatus 10c, vwnged member 14c comprises a manually 
deformable central member 15'" in which needle 12 is mounted and which comprises 
an end 15c that provides a proxhnal aperture to which a fluid flow device may be 
connected. The shuttle portion 54a and the interior of central body member 15*" are 
configured so that after venipuncture, the user may apply lateral or radial force on the 
apparatus by squeezing body member 15"* of winged body 14c and may thus urge 
shuttle portion 54a and the blunting member 70 therepn forward, i.e., away from end 
15c, to project the blunt end of blunting member 70 beyond the puncture tip of needle 
12. For example, shutfle portion 54a may have a tapered configuration that nanrows 
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towards end 15c. Shuttle portion 54a and blunting member 70 are configured to 
permit fluid flow through the needle component at all times. For example, they may 
define a blimting component passageway therethrough. 

Another apparatus comprising a deployment means comprising a deformable 
5 outer component in accordance with the present invention is shown in Figure 1 1 . Ap- 
paratus lOd comprises a needle 12 mounted in a hub comprising winged body 14d. 
Blunting member 70 is mounted in a blunting component hub that provides a piston 
54b. Rearward of piston 54b, winged body 14d defines a pliable portion 1 5d that de- 
fines a fluid reservoir for a working fluid 15e sealed therein between piston 54b and 

10 the siidable sealed engagement region 15f of blunting member 70 and winged body 
14d. Since blunting member 70 never leaves engagement region 15f and piston 54b 
forms a seal with winged body 14d, woridng fluid 15e resides only outside blimting 
mraiber 70 and is thus isolated from the flow passageway of the apparatus. The flow 
passageway of the apparatus extends from the proximal aperture into the blimting 

15 member, through piston 54b and to the distal aperture of needle 12. After venipunc- 
ture, the user can squeeze pliable portion 15d to cause woiking fluid 15e to advance 
piston 54b (and therefore tiie blunting member) forward without significant hydraulic 
effect on biologic fluid in the flow passageway of the apparatus. Internal stop lugs 
15g prevent piston 54b firom moving so far forward that blunting member 70 is with- 

20 drawn horn engagement region 1 5f. It may be noted that the wings may be folded for 
venipuncture without compressing pliable portion 15d. 

Yet another embodiment of the invention is illustrated in Figure 12. In this 
Figure, apparatus lOe comprises a needle component comprising needle 12 and a 
needle hub comprising winged body 14e. The blunting component comprises blunt- 

25 ing member 70 and blunting component hub 54c, which protrudes from the end of 
winged body 14e. Hub 54c comprises a collet portion 54d that is dimensioned and 
configured for convenient manipulation by the user. Hub 54c is also dimensioned and 
configured to define the proximal aperture of the apparatus lOe, for convenient cou- 
pling with a fluid flow device such as a tube 72 (Figure 1). Hub 54c also comprises a 

30 threaded portion 54e that engages complementary threads (not numbered) within 
winged body 14e. In use, apparatus lOe is initially in the insertion configuration, as 
shown in Figure 12, and the user handles wings 16a and 18a for venipuncture. Then, 
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the user can manipulate the collet portion 54ci to move the apparatus to the blunted 
configuration, in which the blunt end of blunting member 70 protrudes beyond the 
puncture tip of needle 12. To accomphsh this, the user rolls collet portion 54d be- 
tween the thumb and index finger, thus screwing the blunting component into winged 
5 body 14e and advancing blunting member 70 into needle 12 until the apparatus is in 
the blunting configuration with the blunt end of blunting member 70 extending be- 
yond the puncture tip at the puncture tip of needle 12. This rolling motion allows the 
user to deploy the blunting member without applying a pushing force directly in an 
axial direction, i.e., in the direction in which the needle was inserted. Thus, the 
10 threaded engagement of the blunting component and the needle component provides a 
deployment means for the apparatus. Further, since direct rearward axial pressure on 
the extended blunting member will not cause the device to change from the blunted 
configuration back to the insertion configuration, this threaded embodiment can be 
described as providing a locking means that is integral with the deployment means. 
15 Optionally, locking means may be incorporated into any of the embodiments 

of the present invention to hold tiie blunting component in tiie blunted configuration. 

A variety of otiier deployment means may be used to move the apparatus of 
this invention from tiie blunted configuration to the insertion configuration. For ex- 
iple. tiie deployment means may comprise a contrary motion linkage tiiat moves flie 
20 blunting member forwaid relative to tiie needle camiula in response to a rearward 
relative motion imposed on tiie deployment means by tiie user. The contrary motion 
linkage may take the form of a lever in which tiie first end of tiie lever is comiected to 
one of tiie needle component and tiie blunting component, tiie fiilcrum is connected to 
tiie otiier of tiiese components and tiie user manipulates tiie second end of tiie lever. 
25 Witii tiie fiilcrum so positioned, rearvard motion of tiie user's second end of tiie lever 
will produce forward motion of tiie first end of tiie lever and of tiie component con- 
nected tiiereto. Such an embodiment is Ulustiated schematically in Figure 13 A, in 
which tiie drive member comprises a lever 176 having a first end 176a pivotably con- 
nected via an access aperture in winged body 14b to a shuttle 54f of a blunting com- 
30 ponent tiiat comprises blunting member 70, and a second end 176b for manipulation 
by the user. The fiilcrum 176c is mounted on winged body 14b between first end 
176a and second end 176b. so tiiat when the user pulls second end I76b rearward (to 
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the left, as sensed in Figure 13 A), first end 176a moves generally forward, thus mov- 
ing the apparatus from the insertion configuration to the blunted configuration. 

In an alternative contrary motion mechanism shown in Figure 13B, the de- 
ployment means may comprise a tension line 276 that is attached to the blunting com- 
5 ponent shuttle 54g and which extends forwardly in a conduit within body 14c to an 
access aperture in the conduit, at which point it may be diverted backwards. When the 
user pulls on tension line 276 in a backwards direction, the line will pull the blunting 
component forwards. Optionally, tension line 276 may be connected to a partially 
coiled section of tubing coupled to the apparatus, and the blimting component may be 

1 0 deployed by straightening the partially coiled segment of tubing. 

According to still another embodiment of the invention shown in Figure 13C, 
the deployment means may comprise a drive member in the form of a roller 376 hav- 
ing an axle 376a mounted on one of the needle component and the blunting compo- 
nent, e.g., on the winged body 14d. Axle 376a, which defines the axis of rotation of 

1 5 roller 376, is disposed transversely, preferably at right angles, relative to the longitu- 
dinal axis of the needle cannula (not shown) in the apparatus. The cylindrical outer 
suiface of roller 376 engages shuttle 54h via an access aperture in wmged body 14d 
and when the user rolls the exposed portion of roller 376 in a backward direction, 
roller 376 can slide the blxmting component in a forward direction. Optionally, a haft 

20 member corresponding to wings 18 can be mounted on axle 376a. In such an em- 
bodiment, the wings (not shown) may be displaceable so that they can be folded to- 
gether (upward, as sensed in Figure 13C) about a pivot point on the axis of axle 376a 
to facilitate insertion of the needle (not shown). Such displacement of the wings 
would not effect rotation of roller 376. To deploy the blunting component, the wings 

25 have to be turned about an axis that is substantially peqjendicular to the longitudinal 
axis of the needle, to rotate the axle 376a on which roller 376 is provided. 

Figures 14A and 14B illustrate still another embodiment of the present inven- 
tion, in which the deployment means comprises a stored energy device and a release 
mechanism. While such deployment means may be employed with any needle appa- 

30 ratus, it is illustrated in Figures 14A and 14B with respect to a apparatus lOg. Appara- 
tus lOg comprises a needle 12 mounted in a winged body 14f that provides a hub for 
needle 12. The needle component, comprising winged body 14f and needle 12, is dis- 
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posed in tandem relation with the blunting component, which comprises the blunting 
member 70 mounted on blunting component hub 54k. Hub 54k defines a proximal 
aperture (not numbered) to which a connector tube 72 may be secured. Blunting 
component hub 54k comprises a collet portion 54j to which one end of an extended 
5 spring 76b is secured. The other end of spring 76b is secured to the proximal surface 
14g of winged body 14f. Accordingly, when apparatus lOg is disposed in the initial 
insertion configuration, spring 76b imposes a bias toward pulling collet portion 54j 
closer to winged body I4f, to advance the blunting member and moving apparatus lOg 
ftom the insertion configuration to the blunted configuration. To maintain apparatus 
10 lOg in the initial insertion configuration until venipuncture is accompUshed, winged 
body 14f carries a release mechanism 76c. Release mechanism 76c comprises a de- 
tent member 76d that is pivotably mounted on winged body 14f, as best seen in Figure 
14B. Detent member 76d protrudes through an access aperture in winged body 14f 
and rests in a notch in blunting component hub 54k (not shown), where it prevents the 
1 5 blunting component from moving forward under the unpetus of spring 76b. After 
venipuncture, the user depresses touch pad 76e. thus causing detent 76d to rise up- 
ward, withdrawing from the notch in the blunting component hub, as indicated by the 
movement arrows (not numbered). The blunting component is tiien free to move for- 
wardly under the impetus of spring 76b. 
20 The appended claims are intended to cover any and all of such modifications 

which fall within the spirit and scope of the invention and are not Umited to the em- 
bodiments expressly desraibed above. 
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THE CLAIMS 

What is claimed is: 

1. A needle apparatus comprising: 

a cannula component comprising a needle cannula and a blunting member, 
the needle cannula having a longitudinal axis, a puncture tip, having a needle pas- 
sageway therethrough and the blunting member having a blunt end, the needle cannula 
and the blunting member being disposed telescopically one within the other and being 
configured for movement fiom an insertion configuration, in which the puncture tip of 
the needle cannula extends beyond the blunt end of the blunting member, to a blunted 
configuration, in which the blunt end of the blunting member extends beyond the 
puncture tip, to blunt the needle cannula; 

a haft means on which the cannula component is carried whereby manipu- 
lation of the haft means manipulates flie cannula component; and 

an oblique motion deployment means for moving the apparatus from the 
insertion configuration to the blunted configuration independently of the fimction of 
the haft means. 

2. A needle apparatus comprising: 

a needle component having a needle component passageway therethrough 
and comprising a hub portion and a needle cannula, the needle cannula having a iongi- 
tudioal axis and being joined to, and extending fix)m, the hub portion and having a 
proximal end and a puncture tip; 

a blunting component comprising a blunting member having a proximal end 
and a blunt distal end, the blunting component bdng dimensioned and configured to 
be received in the needle component passagewajr, 

the blunting component and the needle component being movable relative 
to each other from an insertion configuration, in which the puncture tip of the needle 
cannula extends beyond the blunt end of the blunting member, to a blunted configura- 
tion, in which the blunt distal end of the blunting member protrudes beyond the 
puncture tip of the needle cannula, thus blunting the needle cannula; 
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an oblique motion deployment means for moving the apparatus from the 
insertion configuration to the blunted configuration; and 

a haft means connected to the needle component so that manipulation of the 
haft means manipulates the needle cannula without moving the apparatus from the 
insertion configuration to the blunted configuration. 

3. The apparatus of claim 2 wherein the deployment means comprises a screw 
thread engagement between the blunting component and the needle component. 

4. The apparatus of claim 2 wherein the deployment means comprises a pli- 
able portion of the needle component configured to be compressible by the user and a 
blunting component dimensioned and configured to move from the insertion configu- 
ration to the blunted configuration upon compression of the pliable portion of the 
needle component. 

5. The apparatus of claim 4 comprising a fluid flow passageway therethrough, 
wherein the pUable portion comprises a workmg fluid reservoir, the working fluid 
bemg isolated from the fluid flow passageway, and wherein the deployment means 
comprises a piston and cylinder engagement of the blunting component and the needle 
component 

6. The apparatus of claim 2 or claim 3 wherein the deployment means com- 
prises a drive member m articulated connection with the blunting component and the 
needle component 

7. A needle apparatus comprising: 

a needle component having a needle component passageway therethrough 
and comprising a hub portion and a needle cannula, the needle cannula having a longi- 
tudinal axis and being joined to. and extending from, the hub portion and having a 
proximal end and a puncture tip; 
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a blunting component comprising a blunting member having a proximal end 
and a blunt distal end, the blunting component being dimensioned and configured to 
be received in the needle component passageway; 

the blunting component and the needle component being movable relative 
to each other from an insertion configuration, in which the puncture tip of the needle 
cannula extends beyond the blunt end of the blunting member, to a blunted configura- 
tion, in which the blunt dUtal end of the blunting member protrudes beyond the 
puncture tip of the needle cannula, thus blunting the needle cannula; 

haft means connected to the needle component so that manipulation of the 
haft means manipulates the needle cannula without moving the apparatus from the 
insertion configuration to the blunted configuration; and 

a drive member that rotatably engages the needle component, for moving 
the apparatus from the insertion configuration to the blunted configuration. 

8. The ^paratus of claim 7 wherein the drive member is rotatable about an 
axis that is aligned with the longitudinal axis of the needle cannula. 

9. The apparatus of claim 8 wherein the blunting component comprises a 
shuttle portion and wheitan the drive member comprises a cam surfece that engages 
the shutfle portion, the apparatus being configured to permit the shuttle portion to 
serve as a cam follower to move the ^aratus from the insertion configuration to the 
blunting configuration in response to rotation of the drive member relative to the 
needle component 

10. The jq)paratus of claim 7 wherein the drive member is rotatable about an 
axis that is disposed transversely to the longitudinal axis of the needle cannula. 

11. A needle apparatus comprising: 

a needle component having a needle component passageway therethrough 
and comprising a hub portion and a needle cannula, the needle cannula having a longi- 
tudinal axis and being joined to. and extending from, the hub portion and having a 
proximal end and a puncture tip; 
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a blunting component comprising a blunting member having a proximal end 
and a blunt distal end, the blunting component being dimensioned and configured to 
be received in the needle component passageway; 

the blunting component and the needle component being movable relative 
to each other from an insertion configuration, in which the puncture tip of the needle 
cannula extends beyond the blunt end of the blunting member, to a blunted configura- 
tion, in which the blunt distal end of the blunting member protrudes beyond the 
puncture tip of the needle cannula, thus blunting the needle cannula; 

a haft means connected to the needle component so that manipulation of the 
haft means manipulates the needle cannula without moving the apparatus from the 
insertion configuration to the blunted configuration; and 

a deployment means comprising a contrary motion mechanism for moving 
the apparatus from the insertion configuration to the blunted configuration. 

12. The apparatus of claim 1 1 wherein the contrary motion linkage comprises a 

lever. 

13. The apparatus of claim 11 wherein the deployment means comprises a di- 
verted tension Une. 

14. The apparatus of claim 2 wherein the deployment means comprises a stored 
energy means and a release mechamsm. 

15. The apparatus of any one of claim 2, claim 4, claim 6, claim 7 or claim 1 1 
comprising locking means for locking the apparatus in the blunted configuration. 

16. The apparatus of claim 15 wherein the locking means comprises a spline 
and cam channel engagement between the blunting component and the needle compo- 
nent. 
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17. The apparatus of claim 2 or claim 3 wherein the blunting component and 
the needle component are disposed in a tandem configuration wherein the blunting 
component defines the proximal aperture of the apparatus. 

18. The apparatus of claim 2 or claim 4 wherein the needle component defines 
the proximal aperture of the apparatus. 

19. The apparatus of claim 6 wherein the drive member is disposed in tandem 
relation to the needle component and defines the proximal aperture of the apparatus. 

20. A needle apparatus comprising: 

a needle component comprising a hub portion and a needle cannula, the 
needle cannula having a longitudinal axis and being joined to, and extending horn, the 
hub portion and having a proxiinal end at the hub portion and having a distal end 
comprising a puncture tip, the hub portion and the needle cannula cooperating to de- 
fine a needle component passageway; 

a blunting component compiising a blunting member having a blunt proxi- 
mal end and a distal end, tiie blunting component being dimensioned and configured 
to be received in the needle component passageway; 

the blunting component and the needle component being non-hydrauUcally 
movable relative to each fiom an insertion configuration, in which the punctqre tip of 
the needle cannula extends beyond the blunt end of the blimting member, to a blunted 
configuration, in which the blunt proximal end of the blunting member protrudes be- 
yond the puncture tip of the needle cannula, thus blunting the needle cannula; 

haft means comprising a pair of wings that arc displaceable about a dis- 
pkcemcnt axis that is aligned with the longitudinal axis of the needle cannula, the 
wings being movable between a folded insertion position and a neutral position; and 

a tension line secured to the wings and being connected to the blunting 
component, the tension line being configured so movement of tiie wings fiom the in- 
sertion position to tiie neutral position causes tiie tension line to move tiie apparatus 
from tiie insertion configuration to tiie blunted configuration. 
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2 1 . A needle apparatus comprising: 

a needle component comprising a hub portion and a needle cannula, the 
needle cannula being joined to, and extending from, the hub portion and having a 
proximal end at the hub portion and having a distal end comprising a puncture tip, and 
defining a longitudinal axis, the hub portion and the needle cannula cooperating to 
define a needle component passageway for fluid flow therethrough; 

a blunting component comprising a blunting member having a blunt proxi- 
mal end and a distal end, the blunting member being disposed in coaxial relation to 

* 

the needle cannula, and 

the blunting component and the needle component being movable relative 
to each other from an insertion configuration, in which the puncture tip of the needle 
cannula extends beyond the blunt end of the blunting member, to a blunted configura- 
tion, in which the blunt proximal end of the blunting member protrudes beyond the 
puncture tip of the needle cannula, thus blunting the needle cannula, and locking 
means comprising a spline and a cam channel, for locking the apparatus in the blunted 
configuration. 

22. The apparatus of claim 21 wherein the cam channel comprises a catch por- 
tion, the q)paratus comprising catching means for moving the spline into the catch 
portion of &e channel. 

23. The apparatus of claim 22 wherein the catching means comprises a slide 
surface in the cam channel. 

24. The apparatus of claim 2 1 wherein the blunting component comprises a 
driving means for engaging the needle component and the blunting member and for 
moving the apparatus fcom the insertion configuration to the blunted configuration. 

25. A needle apparatus having a fluid flow passageway therethrough extending 
from a first aperture to a second aperture, the apparatus comprising: 

a needle component comprising a needle cannula terminating in a puncture 
tip that comprises the fu-st aperture of the apparatus, and at its end opposite the punc- 
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ture tip being mounted on a needle hub, and a blunting member terminating in a blunt 
end and at its end opposite the blunt end being mounted on a blunting member hub, 
the needle component and the blunting member component being configured to be 
received one within the other to provide an outer component and an inner, movable 
component, the blunting component and the needle component being movable be- 
tween an insertion configuration in which the puncture tip of the needle caimula ex- 
tends beyond the blimt end of the blunting member, to a blunted configuration in 
which the blunt tip extends beyond the needle tip to thus blunt the needle cannula, 
wherein the outer component defines a second aperture of the apparatus and an access 
aperture and the inner component comprises a lug that protrudes through the access 
aperture for manipulation by the user to permit the user to move the apparatus firom 
the insertion configuration to the blunted configuration. 

26. A needle s^aratus comprising: 

(a) a body member having a longitudinal axis, a distal end and a proximal 
end, and a longitudinal body passageway extending therethrough and connecting the 
distal end and the proximal end of the body member in fluid flow communication 
with each other; 

(b) a cannula component carried on the body member and disposed therein 
in fluid flow commimication with the body passageway, the cannula component com- 
prising a needle member and a blimting member, the needle member having a tissue 
puncture tip and a needle proximal end, and the blunting member having a blunting 
tip and a blunting member proximal end, the needle member and the blunting member 
being arranged with their respective tips £eu:ing in the same direction, and telescopi- 
cally one within the oCher for relative axial movement of the needle member and the 
blunting member fix>m (i) an insertion configuration of the cannula component, in 
which the tissue puncture tip extends beyond the blunting tip, to (ii) a blunted con- 
figuration of the cannula component, in which the blunting tip extends beyond the tis- 
sue puncture tip to blunt the same; 

(c) a shuttle member mounted for axial movement within the body pas- 

■ 

sageway, the shuttle member (1) being dimensioned and configured to provide a first 
fluid flow passageway extending therethrough, and (2) engaging one of the blunting 
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member and the needle member whereby axial movement of the shuttle member 
causes axial movement of the blunting member and needle member relative to each 
other to change the camiula component from its insertion configuration to its blunted 
configuration; and 

(d) a drive member in the body passageway which (1) is manipulable from 
exteriorly of the body member. (2) is dimensioned and configured to leave the body 
passageway open to fluid flow between the distal and proximal ends of the body 
member, and (3) is operatively comiected to the shuttle member, whereby mampula- 
tion of the drive member moves the shuttle member axially through the body pas- 
sageway, thereby changing the cannula component from its insertion configuraUon to 
its blunted configuration, without significant hydrauUc effect on fluid in the apparatus. 

27. The apparatus of claim 26 wherein the drive member comprises a cam sur- 
face and the shuttle comprises a following surface, and fiirther comprising: 

an actuator comiected to the drive member and accessible for manipuiaUon 
thereof from exteriorly of the body member, the drive member (1) being mounted for 
rotation within the body passageway, (2) being rotatable therein by manipulation of 
the actuator, and (3) operatively engaging the shuttle member, wherein mampulation 
of the actuator rotates the drive member to impose force on the following surface via 
the cam surface to move the shuttle member axially along the body passageway, 
thereby changing the cannula component from its insertion configuration to its 
blxinted configuration. 

28. The apparatus of claim 26 or claim 27 wherein the needle member is 
mounted on the body member and the blunting member is mounted on the shuttle 
member and is disposed telescopically within the needle member. 

29 A needle apparatus comprising: 

(a) a body member having a longitudinal axis, a distal end and a proximal 
end. and a longimdinal body passageway extending th^through and comiecting the 
distal end and the proximal end of the body member in fluid flow commmucaUon 
with each other; 
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(b) a cannula component carried on the body member and disposed therein 
in fluid flow communication with the body passageway, the cannula component com- 
prising (1) a needle member having a tissue puncture tip and a needle proximal end, 
and (2) a blunting member having a blunting tip and a blunting member proximal end, 
the needle member and the blunting member being arranged with their respective tips 
facing the same direction and their respective proximal ends facing the proximal end 
of the body member, and with the blunting member disposed telescopically within the 
needle member for axial movement of the blunting member relative to the needle 
member from (i) an initial insertion configuration of the cannula component, in which 
the tissue puncture tip extends beyond the blunting tip, to (ii) a blunted configuration 
of the cannula component, in which the blunting tip extends beyond the tissue punc- 
ture tip to blunt the same; 

(c) a shutfle member mounted for axial movement within the body pas- 
sageway, Ac shuttle member being dimensioned and configured to provide a first 
fluid flow passageway therethrough in fluid flow communication with the body pas- 
sageway, and having the blunting member mounted thereon; 

(d) a drive member disposed within the body passageway and (1) being di- 
mensioned and configured to provide a second fluid flow passageway extending 
therethrough and in fluid flow communication with the body passageway and (2) be- 
ing operatively connected to the shutde member, whereby manipulation of the drive 
member moves the shuttle member and tiiereby the blunting mraiber mounted 
thereon, axially along the body passageway in the direction towards the distal end of 
the body member for a distance sufficient to change the cannula member fiom its in- 
sotion configuration to its blunted configuration. 

30. The apparatus of claim 29 wherein the drive member comprises a cam sur- 
face and the shutUe member comprises a complementary following surface, and fiir- 
ther comprising: 

an actuator connected to the drive member and accessible for manipulation 
thereof from exteriorly of the body member, the drive member (I) being mounted for 
rotation within the body passageway, (2) being rotatable therein by manipulation of 
the actuator, and (3) operatively engaging the shuttle member, wherein manipulation 
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of a,e aerator rotates the dnve member to impose force or, the fo,.ow.ng surface v,a 
the cam surface to thereby move the shut,., member axially along the body passage- 
way, thereby changing the cannula component &om its insertion configuration to ,ts 

blunted configuration. 

31 The apparams of any one of claims 26. 27. 29 or 30 farther comprising . 
locking means for inhibiting ^ apparants tarn moving from me blunted configura- 

tion to the insertion configuration. 

32 Tlte apparan-s of claim 3 1 wherein the locking means comprises a spline 
member and cam chapel engagement of the blundng component and the needle com- 
ponent. the cam channel comprising .a anally <^^m channel and a card, 
portion that comtects with the guide channel at a laterd channel «..ryway, and *e 
catch portion extending tr»«ve.sely of the E^de cham«l and comprising a backward 

Stop surface; . 

wherein the spline member is dimensioned and configured to favose the 

guide channel as the blunting component moves 6om the inse«ion confi^on to 

the blunted configuration; and r 
wherein the toUowing surftce of the shutUe member and the cam surface of 

drive m«nber are each dimensioned and configured » that rotation of the drtve 
member in on. direction advances ^.e spline member atong the guide charmd and mto 
the catch portion for engagement therewith. ^ rotation of the drive member m the 
opposite direction effectively disengages the e«n foUower and the cam surfece. 
thereby locking the apparatus in the bhmted configuration. 

33. The apparatus of claim 26 or claim 29 wherein the blunting member com- 
prises a tube havmg a tube bore extending therethrough. 

34 The apparams of any one of olahns 26. 27, 29 or 30. wherein the drive 
member comprises a drive member hub and is mounted on the apparams a. the pn^x,- 
mal end of the body member, and the shutUe member is taterposed between the dnve 
member and the distal end of the body member. 
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35. The apparatus of any one of claims 26. 27. 29 or 30 further compnsing an 
air. and liquid-tight sealant sheath disposed over the body member. 

36 A needle apparatus comprising: 

a hollow body, the body having a disUl end ai>d a proximal end and defin- . 
tog a cavity extending along a body axis ftom the disul end to me proximal end of «,e 

a,e cavity including . first generally conical region disposed at the distal 
end of the body, a first g«.erdly cylindrical region coaxially disposed adjacent the 
firs, conical region, a second generally cylindrical region coaxially disposed «ijacent 
to firs, cylindrical region, a second generaUy conical region coaxiaUy disposed adja- 
cent the second cylindrical region and a third generally cylindrical region coaxtally 
disposed adja^t the second copied region and ext«Kiing ther^ to .he proxtm^ 
end of fl» body, the diam«er of the second cylindried region being less than that of 
the first cylindrical region and me diameter of the third cylmdrical region bemg 

™ter than that of the second cylindrical region; 

a cannula having a forward end and a terminal «.d, the outer diameter of 

the c^nnl. being substantially equal to the diamet. of the firs, cylmdrical re^on of 
to cavity, the »rmin.l «.d of the carutula being receiv«3 within to firs. cyhndrKd 
region such tot the fbrward end extends forwanily of the dl«.l -k1 of a« body and 

Oie cannula extends along the body axis; 

movable member means being at least partially disposed within the body 
cavity and having a forward end and an outer diameter which is not greater than e.fl.er 

of the inner diameter of the cam^ula or the diameter of the second cylindrical region of 
the cavity, the movable member extending through the second cyUndrical region of 
the cavity and being at least partially movably received within the camxula; 

one of the forward end of the camiula the forward end of the movable 
niember having a tissue puncture tip and the other of the forward end of the cannula or 
the forward end of the movable member having a blunt tip. 



wo 98/42393 



1/10 



PCT/US98/03813 




SUBSTITUTE SHEET (RULE 26) 



wo 98/42393 



PCT/US98/03813 




wo 98/42393 



PCT/US98/03813 

4 J 



3/10 




F/G.3 



wo 98/42393 PCT/US9 8/038 13 

* 

4/10 




SUBSTITUTE SHEET (RULE 26) 



wo 98/42393 
* 



PCT/US98/03813 




wo 98/42393 



PCT/US98/03813 




wo 9S/C3« PCT/US98/0M13 , .. j 



7/10 







• 4. 



WO 98/42393 
« 



PCT/US98/03813 



8/10 




wo 98/42393 



PCTAJS98/03813 



54d 



9/10 





lOe 



\^-">=fi=«"»=\"\^car» 



54c 



18a 




If 



/2 



Q~~ T ' S 




F/a 12 




176c 



14b 



T "7 




, , — ■ itif — 1 

nil , 



276 




54g 



FIG, I3B 



376a 



376 




54 h 



FIG. I3C 



. 4 Ir 

WO 98/42393 PCT/US98/03813 



10/10 

lOg 




t 



SUBSTITUTE SHEET (RULE 26) 



* 



